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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.

* I i
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Upper Pigeon Hill Dam: NDI I.D. No. PA-00340

Owner: Hanover Municipal Water Works

State Located: Pennsylvania (PennDER I.D. No.
67-5)

County Located: York

Stream: Gitts Run

Inspection Date: 9 November 1979

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in
poor condition.

he size classification of the facility is small and the
hazard classification is considered to be high. In accord-
ance with the recommended guidelines, the Spillway Design
Flood (SDF) ranges between the 1/2-PMF (Probable Maximum
Flood) and PMF. Since the dam is near the lower end of the
small size classification range and because of the lack of
extensive downstream development, the SDF for this facility
is considered to be the l/2-PMF. Results of the hydrologic
and hydraulic analysis indicate the facility will pass
and/or store only about 20 percent of the PMF prior to dam
overtopping. A breach analysis indicates that failure under
1/2-PMF conditions would probably not lead to increased
property damage or loss of life at existing residences.
Tnus, based on the screening criteria contained in the
recommended guidelines, the spillway is considered to be
inadequate, but not seriously inadequate.

The facility was phased out of operation in 1965 and has
since not been subject to a schedule of routine maintenance.
As a result, the embankment has become heavily overgrown and
the condition of the appurtenances has deteriorated. Specifi3 deficiencies noted by the inspection team include: a severely3
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deteriorated and partially obstructed spillway; possible
seepage through the embankment foundation below the blowoff;
and lack of inlet flow control on a blowoff conduit of
questionable operability.

Asince the facility no longer sdrves its original purpose
(water supply) and in essence, has been abandoned, it is
recommended that the owner dismantle the embankment in
accordance with PennDER, Division of Dam Safety, regulations.

If it is the owner's intention to maintain and/or reactivatej
the present facility, it is recommended that the owner
immediately:

a. Develop a formal warning system to notify down-
stream residents should hazardous conditions develop.
Included in the plan should be provisions for around-the-
clock surveillance of the facility during periods of un-
usually heavy precipitation.

b. Have the facility studied by a registered profes-
sional engineer experienced in hydrology and hydraulics and
take remedial measures deemed necessary to make the facility
hydraulically adequate.

c. Clear the embankment slopes and crest of all trees
and brush.

d. Confirm the present operability of the outlet
conduit and provide a means for controlling flow at the
inlet.

e. Develop formal manuals of operation and maintenance
to ensure future proper care of the facility.

iii
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f. Specifically address in all future inspections theswampy condition at the downstream embankment toe immediately
below the blowoff conduit noting any significant changes.

GAI Consultants, Inc.' Approved by:

Bernard M. Mihal4n, P.E.
qolonel, Corps of Engineers

)istrict Engineer

Date V(Date A d
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

UPPER PIGEON HILL DAM
NDI #PA-00340, PENNDER #67-5

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Upper Pigeon Hill Dam is a
29-foot high earth embankment approximately 324 feet long,
including spillway. The facility is equipped with a trap-
ezoidal-shaped, chute channel spillway located at the right
abutment. Flow over the spillway is regulated by a flat
crested trapezoidal-shaped weir 17.3 feet long. The design
provides for drawdown via a 12-inch diameter cast iron blow-
off conduit located near the right abutment to the left of
the spillway. Discharge through the conduit is controlled
by a 12-inch diameter gate valve located near the outlet
end.

b. Location. Upper Pigeon Hill Dam is located on Gitts
Run in Penn Township, York County, Pennsylvania. The site
is situated just off Pennsylvania Route 194 about 3 miles
north of Hanover, Pennsylvania. The dam, reservoir and
watershed are contained within the Hanover, Pennsylvania 7.5
minute U.S.G.S. topographic quadrangle (see Figure 1,
Appendix E). The coordinates of the dam are N390 50.9 feet
and W760 57.9 feet.

c. Size Classification. Small (29 feet high, 37
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).
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e. Ownership. Hanover Municipal Water Works
44 Fredrick Street
Hanover, Pennsylvania 17331

f. Purpose. Formerly water supply (abandoned).

g. Historical Data. Information contained in PennDER
files indicates that Upper Pigeon Hill Dam was constructed
sometime between the years 1873 and 1896. It is the second
oldest of 3 similar structures referred to as the Upper,
Middle, and Lower Pigeon Hill Dams constructed in series
along Gitts Run, just north of Hanover, Pennsylvania. A
1915 state report references the designer of the facility as
a Mr. Martin of Baltimore, Maryland. The facility was
acquired by Hanover Municipal Water Works in 1933 and served
as a water supply impoundment until 1965. Between 1965 and
1972, the reservoir was utilized for recreation, but now
serves no useful purpose.

1.3 Pertinent Data.

a. Drainage Area (square miles). 0.4.

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge
rating curves are not available.

Discharge Capacity of Spillway at maximum Pool =
290 cfs (see Appendix D, Sheet 8).

c. Elevation (feet above mean sea level). The follow-
ing elevations were obtained from field measurements based
on the elevation of normal pool at 838.6 feet (see Appendix D,
Sheet 2, Note 2).

Top of Dam 841.2 (field).
Maximum Design Pool Not known.
Maximum Pool of Record Not known.
Normal Pool 838.6
Spillway Crest 838.6
Upstream Outlet Invert Not known.
Downstream Outlet Invert 815 (estimate).
Downstream Embankment Toe 811.8
Maximum Tailwater Not known.

d. Reservoir Length (feet).

Top of Dam 450
Normal Pool 400

2
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e. Storage (acre-feet).

Top of Dam 37
Normal Pool 31
Design Surcharge Not known.

f. Reservoir Surface (acres).

Top of Dam 3
Normal Pool 2

g. Dam.

Type Earth.

Length 300 feet (excluding
spillway).

Height 29 feet (field
measured; crest to
downstream toe).

Top Width 10 feet.

Upstream Slope 2H:lV (varies).

Downstream Slope 2H:lV (varies).

Zoning Not known.

Impervious Core Not known.

Cutoff Not known.

Grout Curtain Not known.

h. Diversion Canal and
Regulating Tunnels None.

i. Spillway.

Type Trapezoidal-shaped,
chute channel with
concrete bottom and
rock-lined sidewalls
controlled by a
flat-crested trapez-
oidal shaped weir.

Crest Elevation 838.6 feet.
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Crest Length 17.3 feet.

j. Outlet Conduit.

Type 12-inch diameter
cast iron pipe.

Length Not known.

Closure and regulating Flow through the
Facilities conduit is con-

trolled by a 12-inch
diameter gate valve
located near the
outlet end.

Access The valve control is
located on the lower
downstream embank-
ment slope and is
accessible by foot.

4



SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design
reports, calculations, or formal design data are available.
Limited information pertaining to specific physical features
of the embankment is contained in PennDER files in the form
of state inspection reports, dated photographs, and miscel-
laneous correspondence. No design or construction drawings
are available.

b. Design Features.

1. Embankment. Based on limited information
contained in PennDER files and observations made during the
visual inspection, general statements can be made regarding
the embankment design. The dam is a 324-foot long earth
embankment, including spillway. It has a top width of 10
feet with upstream and downstream slopes set at 2H:IV. Bcth
slopes are covered with hand-placed sandstone. There is no
information available that details the internal features of
the structure.

2. Spillway. The spillway is an uncontrolled,
trapezoidal-shaped, chute channel located at the right
abutment. The channel has a concrete bottom and hand-placed
rock sidewalls. Flow is regulated by a flat-crested trape-
zoidal-shaped weir 17.3 feet long.

3. Outlet Conduit. The outlet conduit consists
of a 12-inch diameter cast iron pipe controlled by a 12-inch
diameter gate valve at its discharge end. The conduit is
located near the right abutment and to the left of the
spillway.

4. Supply System and By-Pass Line. The original
supply line has reportedly been capped and is no longer
functional. A line to by-pass spring water inflow during
turbid impoundment conditions is still intact near the left
abutmtent, however, its operability is uncertain.

c. Design Data and Procedures. No design data or
information relative to design procedures are available.

2.2 Construction Records.

No construction records are available for the facility.
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2.3 Operational Records.

The facility has not been in active operation since
1965. No operating records have ever been maintained.

2.4 Other Investigations.

There are no available records concerning formal studies
or investigations of Upper Pigeon Hill Dam other than several
routine state inspection reports contained in PennDER files
dating back to 1915.

2.5 Evaluation.

Information contained in PennDER files indicates Upper
Pigeon Hill Dam was constructed sometime between the years
1873 and 1896. The earliest available correspondence is
dated 1915. Little engineering data and no drawings are
available relative to the design and construction of the
facility.

6



SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests the dam and its appurtenances are in poor condition.

b. Embankment. Observations made during the visual
inspection reveal the embankment lacks adequate maintenance
and is presently in fair condition. No evidence of seepage
through the downstream embankment face, sloughing, erosion,
animal burrows, or excess embankment settlement was noted.
The embankment faces are covered with hand-placed rodk whichhas apparently undergone some movement over the years making
the slopes somewhat irregular. Routine maintenance of the
embankment is non-existent and has resulted in the crest and
slopes being covered with trees and brush (see Photographs
2, 3 and 4). The area along the downstream embankment toe
is wet primarily due to leakage (= 1/2 gpm) emanating from
the by-pass pipe located near the left abutment. The leakage
is drained away from the embankment, from left to right,
through a small ditch located along the toe. Immediately
below the blowoff outlet, the toe area is swampy. Although
this condition is due, in part, to the leakage emanating
from the by-pass pipe, it is believed some seepage through
the embankment foundation may also be occurring.

c. Appurtenant Structures.

1. Spillway. The spillway is in poor condition.
The approach to the spillway channel is partially obstructed
by encroaching vegetation (see Photograph 5). The concrete
spillway weir is heavily spalled while the concrete channel
bottom has been reduced to a number of broken, dislodged
slabs (see Photograph 6).

2. Outlet Conduit. The condition of the outlet
conduit is suspect. The owner's representative indicated
that the control valve located at its downstream end has not
been operated for several years. No attempt was made to
open the valve in the presence of the inspection team.

d. Reservoir Area. The general area surrounding the
reservoir is characterized by steep slopes that are heavily
forested. No signs of slope distress were observed.

e. Downstream Channel. Discharge from Upper Pigeon
Hill Dam flows directly into the reservoir formed by Middle

7



Pigeon Hill Dam. Middle Pigeon Hill Dam was overtopped in

October, 1975, resulting in the V-shaped breach shown in
Photograph 7. Immediately below the middle dam is a small
pond formed by Lower Pigeon Hill Dam (see Photograph 8).
Discharge from the upper dam presently flows through the
breach in the middle dam and directly into the lower pond.
Lower Pigeon Hill Dam has no spillway facilities of signifi-
cance. Excess inflow is discharged through a small breach
opposite the access road located along the right abutment
hillside. This small breach is apparently the only damage
sustained by the lower dam during the 1975 flood. Beyond
the lower dam, discharges are directed down a steep, narrow
and heavily forested valley. Less than 2,000 feet down-
stream of Lower Pigeon Hill Dam, the valley opens up into a
broad, flat area composed primarily of farmlands. Two
farmhouses are located (with 6 to 8 residents estimated) in
the floodplain of the stream less than 1-mile downstream of
Upper Pigeon Hill Dam. Consequently, the hazard classifica-
tion is considered to be high.

3.2 Evaluation.

The overall appearance of the facility suggests it to
be in poor condition. The facility was phased out of opera-
tion in 1965 and has since apparently received little or no
maintenance. As a result, the embankment has become heavily
overgrown and the condition of the appurtenances has deteri-
orated. In addition to the overgrowth, specific deficiencies
noted by the inspection team include: a severely deteriorated
and partially obstructed spillway; possible seepage through
the embankment foundation below the blowoff; and lack of
inlet flow control on a blowoff conduit of questionable
operability.

8



SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Upper Pigeon Hill Dam is essentially a self-regulating
facility. Excess inflows are automatically discharged
through the uncontrolled spillway. The facility was phased
out of operation in 1965. The supply line has reportedly
been plugged and is not functional. The blowoff conduit may
be functional, but has not been operated for several years.
No formal operations manuals are available.

4.2 Maintenance of Dam.

Since the facility ceased operations in 1965, it has
been virtually without maintenance. No formal maintenance
manuals are available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is in effect.

4.5 Evaluation.

The facility is not maintained on any basis and has
been essentially abandoned. The blowoff conduit may be
functional, but has not been operated for several years.
Formal operations and maintenance manuals need to be
developed and a formal warning system put in effect.

9
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports, calculations, or miscellaneous
design data are available for the facility.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway dis-
charge are not available.

5.3 Visual Observations.

The visual inspection revealed the spillway to be in
poor condition. Extensive deterioration of the spillway
channel and a partially obstructed approach area will likely
reduce its design discharge capacity and could possibly have
an adverse effect on the embankment structure during periods
of high discharge.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U.S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-I program
developed by the U.S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance withthe procedures and guidelines contained in the National
Guidelines for Safety Inspection of Dams for Phase I Investi-
gations, the Spillway Design Flood (SDF) for Upper Pigeon
Hill Dam ranges between the 1/2-PMF (Probable Maximum Flood)
and the PMF. This classification is based on the relative
size of the dam (small), and the potential hazard of dam
failure to downstream developments (high). Since the dam is
near the lower end of the small size classification range
and because of the lack of extensive downstream development,
the SDF for this facility is considered to be the l/2-PMF.

10
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b. Results of Analysis. Upper Pigeon Hill Dam was
evaluated under near normal operating conditions. That is,
the reservoir was initially at its normal pool or spillway
elevation of approximately 838.6 feet, with the spillway
weir discharging freely. The outlet conduit was assumed to
be non-functional for the purpose of analysis. In any
event, the flow capacity of the outlet conduit is not such
that it would significantly increase the total discharge
capabilities of the dam and reservoir. The spillway con-
sists of a trapezoidal-shaped chute channel with a concrete
bottom and hand-placed rock sidewalls. Discharges are con-
trolled by a flat-crested trapezoidal-shaped weir.

Middle Pigeon Hill Dam is located immediately downstream
from Upper Pigeon Hill Dam. The embankment was breached,
reportedly during tropical storm Eloise, in October, 1975.No repair work had been made on the embankment as of the
date of the field inspection. Since the breach opening is
significantly large, it was assumed that the remaining
portion of the embankment would have no attenuation effects
on discharges from the upstream dam. Thus, discharges from
Upper Pigeon Hill Dam were routed directly to Lower Pigeon
Hill Reservoir.

Lower Pigeon Hill Dam, located immediately downstream
of Middle Pigeon Hill Dam, was also evaluated in this analy-
sis in order to determine its effects, in combination with
Upper Pigeon Hill Dam, on the downstream area. It too, was
investigated under near normal operating conditions. That
is, the reservoir was initially at its normal pool or spill-
way elevation of approximately 792.3 feet. The spillway
consists of an 8-inch diameter cast iron pipe which discharges
into the natural channel at the toe of the dam. It was
assumed that the spillway pipe, the outlet conduit, and the
auxiliary spillway, which consists of three 8-inch diameter
cast iron pipes, were non-functional for the purpose of
analysis. Thus, all discharge would occur over the embank-
ment crest. In any event, the flow capacities of these
outlets are not such that they would significantly increase
the total discharge capabilities of this facility.

All pertinent engineering calculations relative to the
evaluation of the Pigeon Hill Dams are provided in Appendix D.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Upper Pigeon Hill Dam can accommodate only about 20 percent
of the PMF prior to the overtopping of its embankment. Due
to the assumptions noted above, the embankment of Lower
Pigeon Hill Dam will be overtopped upon the inflow of any
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volume of water which exceeds the storage capacity available
between normal pool and the low top of dam elevation, or
essentially less than one percent of the PMF (Appendix D,
Summary Input/ Output Sheets, Sheets K and L). The low top
of embankment of Upper Pigeon Hill Dam was inundated by
depths of 1.1 feet under 1/2-PMF conditions and 1.7 feet
under PMF conditions. Duration of overtopping was about 4.2
hours for the 1/2-PMF event and 6.5 hours for the PMF event.
Under 1/2-PMF conditions, Lower Pigeon Hill Dam was overtopped
for about 31 hours with a maximum depth of inundation of
about 3.0 feet (Summary Input/Output Sheets, Sheets K and
L). Since the SDF for each of the facilities is the 1/2-
PMF, each has a high potential for overtopping and thus, for
breaching under floods of less than 1/2-PMF magnitude.

Since neither of the dams can safely pass a flood of at
least 1/2-PMF magnitude, the possibility of failure of each
under floods of 1/2-PMF magnitude was investigated (in
accordance with Corps directive ETL-lII0-2-234). The dams
were evaluated in series in order to ascertain the overall
effects of the present system on the downstream population
in the event of a severe storm. The major concern of the
breaching analysis is with the impact of the breach dis-
charges on increasing downstream water surface elevations
above those to be expected if breaching did not occur.

Due to the locations and elevations of the downstream
residences, and due to the flat nature of the topography in
the downstream region, it was questionable whether nearby
structures would be affected by the failure of these dams at
all. Therefore, an extreme plan of breaching conditions was
first examined, using the Modified HEC-l Computer Program.
Under 1/2-PMF conditions, Upper Pigeon Hill Dam was assumed
to begin breaching upon 1.0-foot of overtopping, and Lower
Pigeon Hill Dam commenced breaching upon 3.5 feet of over-
topping. The geometric breach sections chosen for the dams
were considered to be the maximum probable failure sections
(Appendix D, Sheet 23). Each dam was assumed to breach
rapidly, with a failure time of 0.5 hours (total time for
each breach section to reach its final dimensions).

The peak discharges resulting from these extreme breach
conditions were found to be 2,240 cfs and 2,690 cfs for
Upper Pigeon Hill Dam and Lower Pigeon Hill Dam, respectively.
Discharges were routed as far as Section 5 (see Figure 1), lo-
cated about 4,170 feet downstream of Lower Pigeon Hill Dam.
Water surface elevations corresponding to the breach outflows
were 1 to 2 feet above those corresponding to the 1/2-PMF non-
breach outflows (Appendix D, Sheet 25). At all sections
investigated, however, the water surface elevations result-
ing from the breaches were well below the damage level of

12



any nearby homes. From this analysis, it is unlikely that
the failure of the Pigeon Hill Dams would lead to increased
property damage or loss of life in the downstream regions,
as they exist at present.

5.6 Spillway Adequacy.

As presented previously, under existing conditions,
Upper Pigeon Hill Dam can accommodate only about 20 percent
of the PMF prior to overtopping. Should a 0.21 PMF or
larger event occur, the dam would be overtopped and could
possibly fail, possibly resulting in the failure of Lower
Pigeon Hill Dam. Since the failure of these dams would
probably not lead to increased property damage or loss of
life at existing residences, Upper Pigeon Hill Dam is con-
sidered inadequate, but not seriously inadequate.

13



SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations, the em-
bankment is considered to be in fair condition. The heavy
overgrowth that covers the crest and both slopes is directly
attributable to a lack of routine maintenance and care.
Trees which have rooted themselves into the embankment may
eventually threaten the stability of the structure. Con-
sequently, all trees should be removed along with their root
systems.

b. Appurtent Structures.

1. Spillway. The spillway is considered to bein poor condition. The spillway channel is virtually in

ruin and in need of a major rehabilition. The severely
broken and dislodged channel bottom has exposed the founda-
tion, subjecting it to potential erosion. Such erosion
could eventually undermine the rock-lined spillway sidewalls
and adversely affect the structural integrity of the embank-
ment.

2. Outlet Conduit. The condition of the outlet
conduit is considered fair. No leakage through or around
the conduit was observed. The control valve on the conduit
has not been operated for several years and its current
operability is suspect.

3. Supply System and By-Pass Line. The supply
system has been disconnected and capped while the by-pass
line is reportedly functional. Leakage noted at the dis-
charge end of the by-pass line is not considered to be
significant at present.

6.2 Design and Construction Techniques.

No information is available that details the methods of
design and/or construction.

6.3 Past Performance.

PennDER records indicate that, during the years of
active operation, the facility was maintained on a regular
basis. State inspection reports, dating back to 1915,
indicate the embankment to have been in satisfactory to good
condition throughout its history, with only minor leakage

14
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noted. No specific documentation is available pertaining to
water levels at this facility during the flood of October,
1975 which caused the overtopping and subsequent breaching
of Middle Pigeon Hill Dam. Since 1965, however, the facility
has been neglected and allowed to steadily deteriorate.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. As the
facility appears soundly constructed and sufficiently stable,
it is believed that it can withstand the expected dynamic
forces; however, no calculations and/or investigations were
performed to confirm this opinion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection suggests that the
facility is in poor condition.

The size classification of the facility is small and
the hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) ranges between the 1/2-PMF (Probable
Maximum Flood) and the PMF. Since the dam is near the lower
end of the small size classification range and because of
the lack of extensive downstream development, the SDF for
this facility is considered to be the I/2-PMF. Results of
the hydrologic and hydraulic analysis indicate the facility
will pass and/or store only about 20 percent of the PMF
prior to dam overtopping. A breach analysis indicates that
failure under 1/2-PMF conditions would probably not lead to
increased property damage or loss of life at existing resi-
dences. Thus, based on the screening criteria contained in
the recommended guidelines, the spillway is considered to be
inadequate, but not seriously inadequate.

The facility was phased out of operation in 1965 and
has since not been subject to a schedule of routine main-
tenance. As a result, the embankment has become heavily
overgrown and the condition of the appurtenances has de-
teriorated. Specific deficiencies noted by the inspection
team include; a severely deteriorated and partially obstruc-
ted spillway; possible seepage through the embankment founda-
tion below the blowoff; and lack of inlet flow control on a
blowoff conduit of questionable operability.

b. Adequacy of Information. The available data is
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. The recommendations listed below should
be implemented immediately.

d. Necessity for Additional Investigations. Addi-
tional investigations as discussed below, are required to
ensure safe operation of the facility.
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7.2 Recommendations/Remedial Measures.

Since the facility no longer serves its original pur-
pose (water supply) and in essence, has been abandoned, it
is recommended that the owner dismantle the embankment in
accordance with PennDER, Division of Dam Safety, regulations.

If it is the owner's intention to maintain and/or re-
activate the present facility, it is recommended that the
owner immediately:

a. Develop a formal warning system to notify down-
stream residents should hazardous condition develop. In-
cluded in the plan should be provisions for around-the-clock
surveillance of the facility during periods of unusually
heavy precipitation.

b. Have the facility studied by a registered profes-
sional engineer experienced in hydrology and hydraulics and
take remedial measures deemed necessary to make the facility
hydraulically adequate.

c. Clear the embankment slopes and crest of all trees
and brush.

d. Confirm the present operability of the outlet con-
duit and provide a means for controlling flow at the inlet.

e. Develop formal manuals of operation and maintenance
to ensure future proper care of the facility.

f. Specifically address in all future inspections the
swampy condition at the downstream embankment toe immediately
below the blowoff conduit noting any significant changes.
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APPENDIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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ENGINEERING DATA CHECKLIST
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GAl CONSULTANTS, INC.

CHECK LIST NDI ID # PA-nnun
HYDROLOGIC AND HYDRAULIC PENNDER ID # 67-5

ENGINEERING DATA
*

SIZEOF DRAINAGE AREA: 0.4 Square Miles.

ELEVATION TOP NORMAL POOL: 838R.6 STORAGE CAPACITY: 31 acre-feet.

ELEVATION TOP FLOOD CONTROL POOL: - STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL: - STORAGE CAPACITY: -

ELEVATION TOP DAM: 841.2 STORAGE CAPACITY: 37 acre-feet.

SPILLWAY DATA

CREST ELEVATION: 838.6 feet.

TYPE: Uncontrolled, trapezoidal chute w/trapezoidal weir.

CRESTLENGTH: 17.3 feet.

CHANNEL LENGTH:

SPILLOVER LOCATION: Right abutment.

NUMBER AND TYPE OF GATES: None.

OUTLET WORKS

TYPE: 12-inch diameter cast iron pipe.

LOCATION: Left of spillway.

ENTRANCE INVERTS: Not known.

EXIT INVERTS: Not known.

EMERGENCY DRAWDOWN FACILITIES: 12-inch diameter aate valve at dis-
charge end.

HYDROMETEOROLOGICAL GAGES

TYPE: ,

LOCATION: -

RECORDS:

MAXIMUM NON-DAMAGING DISCHARGE: Not known.
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PHOTOGRAPHS
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APPENDIX D

HYDROLOGY AND HYDRAULICS ANALYSES
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PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak dis-
charge(s), and the maximum stage(s) of each routed hydro-
graph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: UPPER PIGEON HILL DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 23.7 INCHES/24 HOURS (1)

STATION 1 2 3

UPPER PIGEON LOWER PIGEON
STATION DESCRIPTIONHILDMILDA

HILL DAM HILL DAM

DRAINAGE AREA (SQUARE MILES) 0.40 0.04

CUMULATIVE DRAINAGE AREA - 0.44
(SQUARE MILES)

ADJUSTMENT OF PMF FOR
DRAINAGE AREA LOCATION (%) (1)

6 HOURS 113 113
12 HOURS 123.5 123.5
24 HOURS 132 132
48 HOURS 143 143
72 HOURS - -

SNYDER HYDROGRAPH PARAMETERS

ZONE (2) 15-A 15-A
CP (3) 0.54 0.54
Ct (3) 1.15 1.15
L (MILES) (4) 1.0 0.26
Lca (MILES) (4) 0.5 0.07
tp - Ct (L-Lca)0 .3 (HOURS) 0.93 0.35

SPILLWAY DATA

CREST LENGTH (FEET) 17.3 N/A
FREEBOARD (FEET) 2.6

WI)HYDROMETEOROLOGICAL REPORT - 33, U.S. ARMY CORPS OF ENGINEERS, 1956

(2)HYDROLOGIC ZONE DEFINED BY CORPS OF ENGINEERS, BALTIMORE DISTRICT, FOR

DETERMINATION OF SNYDER COEFFICIENTS (Cp AND Ct).

(3) SNYDER COEFFICIENTS

(4)L - LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE.
Lca LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTROID.

D-2
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Geology.

The Upper Pigeon Hill Dam is located in the Conestoga
Valley section of the Piedmont physiographic province of
southeastern Pennsylvania. The dam and reservoir are located
in the Pigeon Hills, an elevated upland composed predominantly
of Pre-Cambrian and Cambrian age bedrock.

The stratigraphic and structural geology of this region
is extremely complex. The Pre-Cambrian rocks of the Pigeon
Hills are metamorphosed volcanic rocks, blue slates containing
flattened green amygdules occur in some places in the metaba-
salts. The Chickies Formation, generally a quartzite with
its basal Hellam conglomerate member of Cambrian age, surrounds
the core of Pre-Cambrian metabasalts in the Pigeon Hills.
The volcanic rocks of the Pigeon Hills in the Hanover quadrangle
are designated Pre-Cambrian because they are overlain unconform-
ably by basal lower Cambrian sedimentary rocks.

The Gnatstown overthrust lies to the north while the
Stoner and Martic overthrust lie to the south. "The main
overthrusting probably began early in the period of compres-
sion and mountain making that took place at the close of the
Paleozoic Era, when the rocks of the Hanover-York district
and the entire Appalachian region were closely folded and
raised above sea level."

According to the "Report upon the Upper Pigeon Hill Dam

of Hanover and McSheerystown Water Company," Report No.
67-5-1, July 16, 1915, the "geological formation at the dam

site is sandstone." The "sandstone" mentioned in the above

referenced report is most likely the Hellam Member of the

Chickies Formation. In the immediate vicinity of the dam,

this formation dips to the south at approximately 35 degrees.

Stose, Anna J., and Stose, George W., "Geology of the Hanover-

York District Pennsylvania," Professional Paper 204, United

States Department of the Interior, 1944.
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UPPER PIGEON HILL DAM

j

LEGEND
ORDOVIC IAN

CONESTOGA FORMATION -Limestone, argillaceous in places, thin-

s o and thick-bedded with thin partings of graphitic shale.

CAIBR I AN

I~LEJLEDGER FORHATION - Massive granular gray dolomite; chert
horizon occurs near top of formation.

KINZERS FORMATION - Upper m~ember-earthy limestone containinq
dark argillaceous layers; Middle member-limestone of variable
composition; Lower nember-dark shale with earthy limestone.

VINTAGE FORMATION - Pure fine-grained blue limestone at top.

ANTIETAM FORMATION - Fine to mediun grained phyllitic quartzite.

HARPERS FORMATION - Dark gray quartzose phyllitqps contains beds
of dense grgen ferrug inous quartzite and magnetite - bearing
gray quartzite.

___c~uKrES FORMATION - Massive, prominiently bedded, white vitreous
quartzite. Contains a basal quartzose conglonerate interbedded
with black slate.

PRECAMBR IAN
H ETABASALT - Grayish-green to bluish-gray hornblende schist,

* blotched with green epidote.
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